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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-4, 6, 8-10, 20-22, 24, 25, and 27-30 are rejected under 35 
U.S.C. 102(b) as being anticipated by Takahashi (US 2002/0140787 A1). 

With respect to claim 1 , Takahashi discloses a pressure producing apparatus, 
comprising: 

• a sheet member (Fig. 25, element 41 1) which is formed of a piezoelectric 
material (paragraph 0129); 

1 • a plurality of first electrodes (Fig. 25, elements 41 3a-41 3f) which are embedded 
(paragraph 01 54) in a first area of one of a first portion and a second portion of 
the sheet member, such that the first electrodes are separate from each other in 
the first area, the first portion and the second portion being opposite to each 
other in a direction of thickness of the sheet member; and 

• a plurality of second electrodes (Fig. 25, elements 412a-412f) which are 
embedded (paragraph 0154) in a second area of said one of the first and second 
portions of the sheet member, such that the second electrodes are separate from 
each other in the second area, the second area being adjacent to the first area in 
a surface direction parallel to one of a first surface of the first portion and a 
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second surface of the second portion, the first surface and the second surface 
being opposite to each other in the direction of thickness of the sheet member 
(paragraphs 0137-0138). 
With respect to claim 2, Takahashi discloses the first electrodes (Fig. 25, elements 
413a-413f) and the second electrodes (Fig. 25, elements 412a-412f) are embedded 
(paragraph 0154) in said one of the first and second portions of the sheet member, such 
that the first electrodes and the second electrodes extend from said one of the first and 
second surfaces of the first (Fig. 25, element 41 1e) and second portions (Fig. 25, 
element 41 1f) of the sheet member (Fig. 25, element 411) in the direction of thickness 
thereof. 

With respect to claim 3, Takahashi discloses a plurality of portions of said one of the 
first (Fig. 25, element 41 1e) and second portions (Fig. 25, element 41 1f) of the sheet 
member (Fig. 25, element 41 1) that are located between the plurality of first electrodes 
(Fig. 25, elements 413a-413f) and said the plurality of second electrodes (Fig. 25, 
elements 412a-412f) is are polarized in the surface direction, so as to provide a plurality 
of active portions, and wherein when an electric field (paragraph 0149) is applied to 
each of the active portions of the sheet member in a same direction as the direction of 
polarization (paragraphs 0142-0143) of the said each active portion, the sheet member 
is curved in the direction of thickness thereof because of a difference between an 
amount of elongation in the surface direction of said one of the first and second portions 
of the sheet member are provided and an amount of elongation in the surface direction 
of the other of the first and second portions (paragraphs 0149-0150). 
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With respect to claim 4, Takahashi discloses wherein the first (Fig. 25, elements 
413a-413f) and second electrodes (Fig. 25, elements 412a-412f) are embedded 
(paragraph 0154) in a limited portion of said one of the first and second portions of the 
sheet member that is limited in the surface direction. 

With respect to claim 6, Takahashi discloses the first electrodes (Fig. 25, elements 
413a-413f) comprise a plurality of groups of said first electrodes and the second 
electrodes (Fig. 25, elements 412a-412f) comprise a plurality of groups of said second 
electrodes, wherein the plurality of groups of first electrodes are arranged along a 
plurality of first straight lines as a plurality of said first lines, respectively, and the 
plurality of groups of second electrodes are arranged along a plurality of second straight 
lines as a plurality of said second lines, respectively, and wherein the groups of first 
electrodes and the groups of second electrodes are alternate with each other in a 
direction intersecting the first and second straight lines (Fig. 25, paragraph 0130). 

With respect to claim 8, Takahashi discloses a liquid-chamber (Fig. 25, element 20) 
defining member which cooperates with the other of the first and second surfaces of the 
sheet member that does not correspond to said one of the first and second portions to 
define a liquid chamber (Fig. 25, element 24) in which a liquid is accommodated, and 
wherein the apparatus changes a pressure of the liquid accommodated in the liquid 
chamber (paragraph 0150). 

With respect to claim 9, Takahashi discloses the first electrodes (Fig. 25, elements 
413a-413f) comprise a plurality of groups.of first electrodes and the second electrodes 
(Fig. 25, elements 412a-412f) comprise a plurality of groups of said second electrodes, 
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wherein the liquid-chamber (Fig. 25, element 20) defining member includes at least one 
partition wall (Fig. 25, element 21 A) which cooperates with said other of the first and 
second surfaces of the sheet member to define a plurality of liquid chambers (Fig. 25, 
element 24) in each of which the liquid is accommodated, and wherein the plurality of 
groups of first electrodes and the plurality of groups of second electrodes are provided 
in a plurality of limited portions of said one of the first and second portions of the sheet 
member, respectively, that are aligned with the plurality of liquid chambers, respectively 
(Fig. 25, element M). 

With respect to claim 10, Takahashi discloses the first portion of the sheet member 
(Fig. 25, element 411) comprises a first sheet member (Fig. 25, element 41 1) and the 
first electrodes (Fig. 25, elements 41 3a-413f) are embedded in the first sheet member, 
wherein the second electrodes (Fig. 25, elements 412a-412f) are embedded in the first 
sheet member (Fig. 25, element 41 1) and wherein the second portion (Fig. 25, element 
41 1f) of the sheet member comprises a second sheet member (Fig. 25, element 41 1e) 
which is stacked on the first sheet member and resists elongation of the first sheet 
member in the surface direction that occurs when an electric field is applied, in the 
surface direction, to a plurality of portions of the first sheet member that are located 
between said at least one first electrodes least one the second electrodes (paragraphs 
0150-0151). 

With respect to claim 20, Takahashi discloses a pressure producing apparatus, 
comprising: 
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• a sheet member (Fig. 25, element 41 1) which is formed of a piezoelectric 
material (paragraph 0129); 

• a plurality of first electrodes (Fig. 25, elements 41 3a-41 3f) of a plurality of first 
electrodes which is are embedded (paragraph 0154) in a first area at least one of 
a first portion and a second portion of the sheet member, such that the first 
electrodes are separate from each other in the first area the first portion and the 
second portion being opposite to each other in a direction of thickness of the 
sheet member; 

• a plurality of second electrodes (Fig. 25, elements 412a-412f) which is are 
embedded (paragraph 0154) in a second area of said at least one of the first and 
second portions of the sheet member, such that the second electrodes are 
separate from each other in the second area, the second area being adjacent to 
the first area in a surface direction parallel to a first surface of the first portion and 
a second surface of the second portion that are opposite to each other in the 
direction of thickness of the sheet member (paragraphs 0137-0138); and 

• a liquid-chamber (Fig. 25, element 20) defining member which cooperates with 
one of the first and second surfaces of the sheet member to define a liquid 
chamber in which a liquid is accommodated (paragraph 0151), 

• wherein an electric field (paragraph 0149) is applied between the first electrodes 
and the second electrodes, so as to produce a difference between an amount of 
elongation in the surface direction of the first portion of the sheet member and an 
amount of elongation in the surface direction of the second portion of the sheet 
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member and thereby curve the sheet member in the direction of thickness 
thereof and change a pressure of the liquid accommodated in the liquid chamber 
(paragraphs 0148-0150). 
With respect to claim 21, Takahashi discloses the liquid chamber (Fig. 25, element 
24) of the liquid-chamber (Fig. 25, element 20) defining member accommodates an ink 
as the liquid, and wherein the apparatus further comprises a nozzle-defining member 
(Fig. 25, element 25) which defines a nozzle which communicates with the liquid 
chamber and ejects a droplet of the ink when the sheet member is curved (Fig. 29, 
element 411) in the direction of thickness thereof to change the pressure of the ink 
accommodated in the liquid chamber (paragraphs 0148-0150). 

With respect to claim 22, Takahashi discloses the first portion and the second 
portion of the sheet member (Fig. 25, element 41 1) comprises a first sheet member and 
a second sheet member, respectively, which are stacked on each other and wherein the 
first electrodes (Fig. 25, elements 413a-413f) are embedded in said at least one of the 
first sheet member and the second sheet member, wherein the liquid^chamber defining 
member (Fig. 25, element 20) cooperates with one of the first and second surfaces of 
the first and second sheet members to define a the liquid chamber in which a the liquid 
is accommodated, and wherein a the electric field is applied between the one first 
electrodes and the second electrodes, so as to produce a difference between an 
amount of elongation in the surface direction of the first sheet member and an amount 
of elongation in the surface direction of the second sheet member and thereby curve the 
first and second sheet members in the respective directions of thickness thereof and 
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change the pressure of the liquid accommodated in the liquid chamber (paragraphs 
0145-0151). 

With respect to claim 24, Takahashi discloses the plurality of first electrodes (Fig. 25, 
elements 413a-4123) comprise a plurality of groups of first electrodes each group of 
which include at least two first electrodes and are embedded (paragraph 0154) in a 
corresponding one of a plurality of said first areas of said one of the first portion and the 
second portion of the sheet member (Fig. 25, element 411), such that said at least two 
first electrodes are separate from each other in said corresponding first area, and the 
plurality of second electrodes(Fig. 25, elements 412a-412f) comprise a plurality of 
groups of second electrodes each group of which includes at least two second 
electrodes and are embedded (paragraph 0154) in a corresponding one of a plurality of 
said second areas of said one of the first and second portions of the sheet member, 
such that said at least two second electrodes are separate from each other in said 
corresponding second area, and wherein the plurality of first areas and the plurality of 
second areas are arranged alternately with each other in the surface direction 
(paragraph 0130). 

With respect to claim 25, Takahashi discloses each of the plurality of first areas and 
the plurality of second areas has an elongate shape (Fig. 26, elements 412, 413). 

With respect to claim 27, Takahashi discloses the plurality of first electrodes (Fig. 25, 
elements 413a-413f) comprise a plurality of groups of first electrodes each group of 
which include at least two first electrodes and are embedded (paragraph 0154) in a 
corresponding one of a plurality of said first areas of said at least one of the first portion 
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and the second portion of the sheet member (Fig. 25, element 41 1), such that said at 
least two first electrodes are separate from each other in said corresponding first area, 
and the plurality of second electrodes comprise a plurality of groups of second 
electrodes (Fig. 25, elements 412a-412f) each group of which includes at least two 
second electrodes and are embedded in a corresponding one of a plurality of said 
second areas of said at least one of the first and second portions of the sheet member, 
such that said at least two second electrodes are separate from each other in said 
corresponding second area, and wherein the plurality of first areas and the plurality of 
second areas are arranged alternately with each other in the surface direction 
(paragraph 0130). 

With respect to claim 28, Takahashi discloses the first electrodes (Fig. 26, elements 
413a-413f) are arranged along a first line in the first area and the second electrodes 
(Fig. 26, elements 412a-412f) are arranged, in the second area, along a second line 
which is separate from, and opposed to, the first line in the surface direction. 

With respect to claim 29, Takahashi discloses the first electrodes (Fig. 25, elements 
413a-413f) are arranged along a first line in the first area and the second electrodes 
(Fig. 25, elements 412a-412f) are arranged, in the second area, along a second line 
which is separate from, and opposed to, the first line in the surface direction. 

With respect to claim 30, Takahashi discloses each of the first (Fig. 25, elements 
413a-413f) and second electrodes (Fig. 25, elements 412a-412f) has a columnar shape 
(paragraph 0074, i.e. electrode thickness) having a substantially constant cross-section 
area in a direction parallel to an axis line thereof, and is embedded in said one of the 
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first and second portions of the sheet member (Fig. 25, element 411) such that the axis 
line of said each electrode extends substantially parallel to the direction of thickness of 
the sheet member. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5 and 26 rejected under 35 U.S.C. 103(a) as being unpatentable over 

" Takahashi (US 2002/0140787 A1) in view of Takuchi (US 5,592,042). 

With respect to claims 5 and 26, Takahashi discloses: 

• the first electrodes (Fig. 25, elements 413a-413f) comprise a plurality of groups 
of said first electrodes and the second electrodes (Fig. 25, elements 412a-412f) 
comprise a plurality of groups of said second electrodes, and 

• the plurality of first areas and the plurality of second areas (Fig. 25, element 41 1). 
However, Takahashi fails to disclose: 

• wherein the plurality of groups of first electrodes are arranged along a plurality of 
concentric first circles as a plurality of said first lines, respectively, and the 
plurality of groups of second electrodes are arranged along a plurality of 
concentric second circles as a plurality of said second lines, respectively, and 
wherein the first and second circles are concentric with each other and the 
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groups of first electrodes and the groups of second electrodes are alternate with 
each other in a radial direction of the concentric first and second circles, and 
• each of the plurality of first areas and the plurality of second areas has an 
annular shape. 

Takuchi discloses a piezoelectric/electrostrictive actuator where "In the 
piezoelectric/electrostrictive actuators shown in FIGS. 2 and 11, the substrates 2 have a 
square and a circular shape, respectively. On one of the opposite major surfaces of the 
square substrate 2 of FIG. 2, the electrodes 4 are formed as concentric circular strips 4, 
while the piezoelectric/electrostrictive elements 6 are formed so as to fill annular spaces 
defined between the adjacent circular strips 4" (Column 5, lines 10-16) and "Further, the 
electrode strips may be embedded in the piezoelectric/electrostrictive portion" (Column 
4, lines 15-16). 

At the time of the invention, it would have been obvious to one of ordinary skill in the 
art to use the piezoelectric/electrostrictive actuators disclosed by Takuchi in the 
transducer disclosed by Takahashi. The motivation for doing would have been "he 
present actuator is constructed to lower the required level of the drive voltage by 
reducing the distance between the adjacent electrode strips, i.e., the width of the 
piezoelectric or electrostrictive material between the adjacent electrode strips, rather 
than reducing the thickness of the piezoelectric or electrostrictive material of the 
piezoelectric/electrostrictive portion" (Column 58-64). 
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Allowable Subject Matter 

Claim 31 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Response to Arguments 

Applicant's arguments with respect to claim 1 have been considered but are moot 
in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Geoffrey Mruk whose telephone number is (571) 272- 
2810. The examiner can normally be reached on IFP. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



GSM 
6/11/2007 





STEPHEN MEIER 
SUPERVISORY PATENT EXAMINER 



